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(54) MANUFACTURING METHOD OF ELECTRON EMISSION ELEMENT AND ELECTRONIC 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of an electron emission element and an 
electronic device which can individually adjust a height 
and a bottom size of an electron-emitting part in an 
electron emission element. 

SOLUTION: A manufacturing method of an electron 
emission element 20 which emits electrons from a 
diamond includes a first step (Fig. 1 (d)) for forming 
columnar parts 25 on a diamond substrate 21 and a 
second step (Fig. 1 (e)) for forming electron emission 
parts 30 having respective base parts 36 and pointed 
parts 32, in which a pointed part is positioned father 
toward the tip side than to the base part, and emits 
electrons. 
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1 Xfy^tv 

Cil5t<3a2] ffifB^Xx-y^OffiiBx-y?-:/^*, 10 

*V FS&©*B£R^©^X^£Jg/£L/c&fc:MfB 

£Jgj£U ■ 20 

fulBgl 2Xf»; :/fc*5<^T. MfBlf? 1 Xf >y 7©tufBx 
•y V itm LTMXfaictt*r ««*|6l©x -y ^ 

*FSUH**J&*T « c *ftft £ m&m 1 IB«© 
Sfcfflig?©f^73?£K*5^T. 

«jett*wwc^-f"ir*>Kdj«*aa*«ibTs «&gp, 30 
im&m 6 ] m&n 1 5 © ? ^ rati**— jre 

£r{t;ts;i t^Mtt5f?r;UX„ 40 

X, 
[000 1] 

MQW, 74— • x=-y^3 V • f-fX^W (F 
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x/wxtm-rs t>©-e&3„ 
[0002] 

[^*©a^] a^©¥s#8*6©«fffi&nx©iijgt# 

-I'XO-OtLT, 7 ■< — ;l> M5-r>3>-f^X 
(FED) #»i£ftT^5. lMs FEDtf 
SE*OCRTr-fX7*Wi:Si5;^ HSiStBSl©® 1 ?- 
ttfB*?i: LT^ftg-T SfkMHEP 2 ^7c«tclS?iJ5tx 
T ^ 3 C t frZ > «?©<ll&l • iB^tfJSWPFB t&oT 

[0 0 0 3] fit, <K0i?4FED<0»MIlCffl 

s« tna, ^-r^vFtctia^fii^^ft^v^ffi 

2V -V* y Flc <fc -zTISlL'hnMtt&m-rz cticXK). 
[000 4] £*-f V FtC <fc Tl&f$.2 ft*M : ?WL\& 

^pfcLTli. M^-tf NEW DIAMOND. Vol. 13 No. 4. P 28 
(1997)^ ttBSRM 0-3 1 2 7 3 5^fRfclfE«£n 
Ti't.Otf&l&tlTt^o F— evybfc^W 

^^FfctttffciDiLfcS^Sfcffiig? (01 8#M) 

jR? (01 9#M) WBB^StlTVS. 
[0 00 5] 

[^#a?&L<fc?£-r5ffl^] LfrU4««&, ±f3fi£ 
3fc©«^ttiifr?l;:tt, ^©.tS&Prmtfi&ofc,, 

3Wx -y ^ V^tc J; o T i^tjgfiic^ fc 

$T'©H5? tlS -y#©@;&ffi3iLTfWgp-r3C t^T? 
S^A^ofco C©fci6. «SSc©kf^5>y YcomWtnib 
Z>tc$>lc&¥?~v K©j£ffi^^/h?<-T5i:. tf^~ 

[0 0 0 6] ±ffiHjB*)!K*"*-Sft«>JC*S 

sue * o r®g? nft^aaiR? sfflt-'fc*?^ w 

[0 0 0 7] 



I 



[0008] *saa»c«*« ; fflia«f o«BED5rs*»c J: 

©H£Rtfx-y^;yy©®3ffiF«*gt;:#c#-r3o ssk, 

e##©ass fci£E««x-y?-:v^©&#fciig&-rs c 

[0009] £ft, #?gBj!©m^;Rtoi^©§S^75i£ii: 

*5<^T\ 1121 2 Xf '^OX 7 f y ^ 5 y 7 7 20 

[0010] £ft. ^SSWoa^SitB^fcSfifi^te 
^tfJg^snft^J^^vx^U tt«#fcE*Stt 

[0 0 1 1] #SKH©W?tta*^©Sifi#3* 
tcfeV^T, |gl X^-yT^rfc^T, V KM© 

«ffifcR^©^X*gP£«/£Lft&»c^'l'-Y ; e:y FS« 30 

ytcfel^T, Igl X-r-y^"©x-y^V^i:JttSELTfS&? 
iRltC^-T Ir]©x >y ^ ^^*5$S©W^ilfV^X -y ^ 

[0 0 12] <I©i§-g\ ^1 X^-y^lc&^TRJg©"^ 
{ftB^fWSS^&Ctan^&o £ft> 2X7^7^*5 

^©«t5"i&i© 5iS*^3S < s nr <, ft $> , 

ft«^©^4StC^^^-rSC^^T#So £ft. 40 

flisnftm^amapocffiwas iixt77 , ©xyf 

vyT»&nft&##©S®«te#c#U *pttm«© 

SS^ti, ^1 X^-yy , Rtf^2Xv L -y^ , ©x-y^vy^ : 

mcflffiF-rs. ^lt, tt««t©js®Ma-^x^gp©ffi 

Xf ^yoi'yfy ^T* £V -V-fc > FSffifcRfc**" 5 S 

fcpsif 5. c t xmwxz ^ft*. ®?^aigi5©s« t 

SEffi t £ J43i b T Vm? 2> C t T* £ 3 „ 
[0 0 13] £ftv *5SBh:«*flS©«^ttia*TF©H 
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m^tomm^mcis^x \ ^v-v^vFgtgic^v-^e 
p^a5^*-rs«?iKtosP^fi!c-rs^2xx-y7 p t, ^ 

[0 0 14] #Sffl8te«*«?»ffl*y©«i6#}56fc:«fc 

ntf, ^'I'-vtvFos^^JBfiE-rs^Bf^s-rs 

ft. ^#fc^ir*>KdJ»«JB*WLTBfrtB* f 

It**** F#i«^*sm<J<ott«*©««atf ^ 
ir ; evF-&fiEffiS©^ftlcte#-r5 <> ^^(c, tttfft© 

SI 2 1 S® x -y ^ >■ ^©^#$rp$|-r 3 C fc J; o 
Tma©<l^-T5Ci:^T-*-5ft4i). fi^©<t3l;:a^ 
tttH«P±**^-f -V* v F-&figSfB»c J; -p T tf^ 5 >y F 

[0 0 1 5] £ft, ^©ffr/W^li, ±16©^ 

TjffiicjcoTSiii^nfta^siai^t. ^gp^Mrsi 
[ooi 6] ^B^c^sa^^wxtctntf. 

3ia«Si:«?ttlH*f iOIHIte^EESRiftl-r'SC t 

[ooi 7] sft, ^B^om^^/wxfc^t^T, m 

?stm^©s#sp©sHici5wc > nft^ss©y- f 

[0 0 1 8] C©J;'5^^SfflLft^-&. ^IljiD 

y- FWgjBHRtJ fenfeajft-tt^g -y \**-m&t* 

ar. ^^^^©m^aaia^fg^L, S2ji*/j%«< 
•mar, 5fe»igp*^©ii^*aa^iSiin-rSo » N y- 
haffii:*#aPi©raK:*B^s%ia^TMi sg^it 

Tt»s « : FJJUiJ«*«SE , S-aci:« ? l?**. 
[0 0 19] 

[002 0] [jglHSSmi] HI (a) -01 (e) 
«> als^SWkflSSflt^fta*? ©«ift*iS©» 1 SBW« 

si*^-rxs0t?fe«o *-r. 01 (a) (c^-ri^ 



&s {ooi} m<o i bioiea^+^evK 

fr6*£S«2 l£:fflS*f3o 01 (b) (DTM 

T\ SS2 1 ±lCUv>XhS2 2«rJgJ«U <!<D±tC2 

2 3£rIEB*f&<> 7thTX^2 3©#IM2 3aO 
2*7BRO^<*-y*JBJ« , rs 0 

[00 2 1] 01 (c) fc;^rXgT\ X>y?- 10 

LfcTX^SP2 4*BJ$,T So 01 (d) tc^ 

*rX@T% S&2 1 UlSJStt^T^VX^^V^ (Reacti 
ve Ion Etching: RIE) ^SSLT. 3H£2 1 ICi^e 6 !^ 

^^VH^6ftSa«fe*OStt#2 5«:Jg«-rSo * 
*SSJgJBT*tie*{*2 5ttWfffiP3Jgt«nT^S*^ <1 

50iS££r#Jl |im-»2 0 /xm£U S4£f*2 5cDit 

[0 0 2 2] Sfc. S«»2 5*JB«-T*0»cKlSe-Y 
tffiitt*^ £ x y z/?*? £ C £ T ZZ>fctbT'$> 

[0 0 2 3] e«{*2 5^Mt5iCfe/coT so 

<. M*tf % ^tyif-w^fy^ ecr 

ha V^nj : Electron Cyclotron Resonance) X 
I C P (Sf^y^Xv : Inductive Coup 
led Plasma) \C&%3Ly* C fctfTf*- 

So 

[0 0 2 4] SI^T, 01 (e) Jc^rx@T% T>f* 

lt. a?*ma53 o^Mt^o 02^ stasis 
oa, fte«<oa#»3 6tcoa#»3 6j:Dfc5WiB 
cccTttHfta) k:as<D«> SS2 kdsi 

& {0 0 1} ffii:2tiT^5ft»T$So £7c> WFtt 

2 o te«BE* winrr « t > ^ifSSP 3 2 oifeflft* 6 

[0 0 2 5] $fc. ^X^x^^v^ti, iilOO 

%o#x*t% jgissiaa^ia— «2 0 o"c x kjs^ 

rtOJE^O. 1—4 OP a (Wlc. 5Pa^iS^»* 

O^ft 1 !^ C F4 (mo 1) /O2 (mo so 



^2 0 0 2-7 5 1 7 1 



1) ^»?J0- 2 5tDg^X*T\ SJSSSfi^SS— 
001C, SlSSrtOJE^O. 1-4 0 Pa (?# 

5 p attifi##s l^) o*ftT"pfx9 £ fc##si 

[0 0 2 6] d C T% #«SBgJBO« : f ftaiR? 20O 

§yjg73SHc *n»x t^v Foa«* 2 5 
si»f*«8tsck^ «?»ffl» 30 

& c £ <£ ^ rmaoM^*r s c t s ?ca6> ee* 
ttm«3O0i««*fflK*-*cfc*<x rat^wFtt 

[0 0 2 7] *g|Sfi^SlTH±, #JSS^-f^VK 
*^6&SS«2 l*ftiLn>5^ ^^axtr^^-> 

tg*^figf SC^fcRTggTfeSo *fc. §®2 1 14, 

(100) «RteB&tnr. (110) (1 1 
1) Iffi^lt^J;^ 

[0 0 2 8] 03 (a) M@3 (b) tt, ^SSJgJB 

««u:, a?36&aia5 3 0 ©jgtt^H 2 ic^twfttam 

3 0^8o 03 (a) O^ttffiWTTW:. S^SP 

ft, H3 (b) 0«?attB«?Ttt, E9ftfii^«©S'& 
SP3 6 £^®JgP3 2 i:^P^^ N E3fttttt(D*HI»3 4tf 
M?ntt>5o 03 (a) tc^-r^ti. 

(Stf 1 /im*») ^Sy^v^rgrtfx^^v^ 

03 (b) fcawjg«a:. arnoa^ 

[0 0 2 9] *fe N *S©Bg«7*»6nfc«^3ttai»3 
0 O^RggP 3 4 ^S^SP 3 6 icfc*. fi3WB»ffi3V«n« 



mfc/&mmm*^T2>M i s m^m^r^ c t&T* 

[0 0 3 0] 04 123 (b) IC^m^KffiSP 3 0 
<Dg^3 6 0jgStC N A 1 S<E>y—h®<l4 O^If 

vmm cm^mmw 4 4^JKt>{\f^fc«-?^^x 

*y— FWB4 2^:7/- Km® 4 4fcOIHk:tt. 

ttafflo««4 6««R»&n. y-f«®4 0 fcfcy- 

FWB4 2 ^OF^Cfci:. S3§4 8^sye>tit^5o 

[00 3 1] ^LT. fS4 6W^ctSt> m^Sfc 
■ffliff 2 0 hT/— YW&A 4 £©RBfc:«flE#9i:taS 
tU a^affi«3 0O^SP3 2 3b^ffiffl^nfcS^ 
7V— KWE4 4fc|Rjfr'5o Sfc, tt?£fcffi9$3 0O^ 

1S4 8<OHJ**±JfTy-h»S4 Ofc: 
lE^WTX^frttSfc. £SB 4 7 tfj£#t) > 3£®J35 
3 2^6©»?^»iH«*ffi«S*«ci:^T*f?So — 

ffiTF^Si* ffi£JB4 7tf»SD. 3C«W3 2^60 

^aiaHW3stiT¥afc*ofca^as3 6^> 3 

[0 0 3 2] 0 6&. B5lcSttfr/WX5 0Oy 
— hftffi4 0lcft*-T, S#gP3 6<DSH^ S i O2 
«0*B3BW4 l&tfA lS©y-Mi4 O^IfLT 
M I S ^^JB/SLfcm^x'Vrx 5 2 fcaVTBT* 
£0 lOJ;?^ MI S^^j£L;fc*§-££>, 1S4 
8©ffl*«fB8tl/C££JB4 7 0****Sffc:S*SC 
£T\ ^W3 23^&o« : ?IS[ffl«*it««*S2:i«< 

[0 0 3 3] [S2£ffl0£tt] 07 (a) -0 7 

(f) «#JBLT, *«Wfe:«S« : ?ttUiR?oHiS# 
SO»2^»»»t»WtSo 0 7 (a) -0 7 (d) 
JC^-rXS^tt. 01 (a) —01 (d) iC^tlg^ 
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WZ SJtfcj&tZo &^X\ 0 7 (e) Kl^-rXST. 
tt«{*2 5*BSK«»*S i O2X&A 1 IC^oT^X 

* LfcttttTtt«*2 5 tcttLTtmm cmm 1 o o 

3 2 tgjai^itc ^ic«^^T> mm&ssm 32^— 
[oo3 4]^r, 07 (f) ic^-rxs^ 

nffiy^Xv^T-^X^xy^v -5 c £ lc £ 

bfe«?scttiffl5 3 0*^«-r« o msimm-rz&o 

[0 0 3 5] *»«Ot?»ffiI?2 0O.«t*5S 
fc«fcoTfc. »l3K^Jft£ little. W+^yKOtt 

20 3Bitt % x y ^^^wtrtaottK** 2 5 (D&mmictim 

vF*J*KfRc«fcoT£9Sy F#lc*rs^&£teg& 

sk «?»ffl»3ooie®«fci«s*^jcww^ac 

<bT43»» % «?ttffl«3 0 ©IB* 
30 < N «?ttflHlS? 2 0 fcJSWS^ ttffl* 3 0 <Dffift£r 

[0 0 3 6] *^Sa^MTti. Rjfitt^a-vx-y*- 

[0 0 3 7] 3 09 (a) -09 
(d) *#JHUT, *^fc«*«?ttffiift?0«5BS* 

sosv3AMeii«swi , r8. 09 (a) tc^*r 

IC N A lWDP3*OTX^*2 4*»*r* 0 3fcK^ 0 
9 (b) tC^TXg-e. 02^#Stf<3ffl 0 0%<OJS 
X*T*S^2 1 icxyfy^MU Stt#2 5*JB« 

[0 0 3 8] 0 9 (c) &C;jVrxgT\ O2 i: 

50 cfDi^, xyfy^XliA r**A/T^Sfc*. 0 



9 (b) <DJim<D^y*Z/?tttfyLXffil3falctt*?Z> 

*V^3SK» 3 2 <DT#©*#fc*. RSttOS^SP 3 6 t 
KK), 3^«3 2fc«^3 6*W*-*«?ttttJ»3 0 
«?tl5o ^LTn 0 9 (d) lC/TNtiet% 

[0 0 3 9] cct\ *^if60eHIJC<fctltfx 0 9 (a) 

(b) ^"rxsox^^->^Tf#&nfca«f*2 so 

KffiWcttSU «?fifcffi«3 0Oi«;a?«:, 09 (b) 

st?0 9 (c) ^-r^xsox^^vy^fcflSc^-r 
9 (b) oxyfvd^«S2 1 

[0 0 4 0] M N 09 (c) fc^rXSfcfel/^T. a« 
ft 2 5<D±S*C^X^SP2 4^itt^$X«yfy^ 

arrets a«ft2 5<o±a5*Hue>n*c:< <tz>ct 

^»3 2 *«<-rSC Sfc* 0 

9 (d) tC^T^lC «?ttttJ»3 0Ol±«ttfI 

««5 3 2£»'r3 0 09 (c) t^tiifcfe^ 

«75riRioxy^vyigfi^a<ftOx sfeSttSP 3 2 ^5fe«g 

fit, *7Srift*»6xy^vystiSA i*rrss»<4 
ss*^*rs*\ 4>b;Ei**~^— -rssssc-r*^ 

3fe8iSP3 2 05t«B**KffcT**So Sfc, 09. (c) lc 

fcg^xtcPfi^n-f, 0 9 (b) oiioxyfyy 
tlt«bTl^iftte»1-*«*ift©xy^v^afl[o« 

[0041] [3§4mmmm *ic, 010 ( a ) -0 

1 0 (e) m^bt, *SSBte«»«-?fttii« : FO» 
ja#ttO»4**B6ll*KBB , r«o 010 (a) -01 
0 (d) tC^-TXSTHi, 01 (a) -01 (d) 

-rx3Btra*o*aa*fro\ s«2 iu:»»oa*ft2 

5^M1"So 010 (e) IC^TXST% £ 

«?»dia3 0*jB«-rs o 

[0042] 0i n±s m^fifcttiSP 3 o ©Jfc*:«WHT 
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«£>S£?SP3 W5f KttOS«aK»3 2£, 

a$3 6 £ susses 3 2fconfcffiH'raraftatto*n« 
*ki»3 4. atfs«sKaP3 2 0 3S?»Bi** , r»« : ?«: 

£B»3 0 3&}g£E-rS^ti, TTs^t hJttf2 tt±©tt# 
ft2 5*JgJ«U CH4 (mo 1 ) /O2 (m o 1 ) # 
0. 0 2«TO*ftTT^-l''V : e>K'&^m\ 
T% CH 4 (mo 1) /Oi (mo 1) #0. 0 3^ 

10 a«ft 2 5 jfiftoastf 900 woMTT*^t 

[0043] *|QfcJgafcfc:£fttf\ 

Kott«ft2 5*^«-r*»m*iw-rsc4:T. *f 

ft2 5fcv>f*nj£C VD&*8KbTg&aP36. *H 

as 3 4 , stfsfe«» 3 2 sr^-r sw^ftmap 3 0 

ff^nfca^sstwgpso^sffi^tis v>r*n 

»CVDffi*^WOtt«ft2 5©*«IC«»U a? 
20 tfft2 5<DJBttRtf^-f *n»C VDSO^fttftSt 

MKmn c t £ o Tmaoffi^-r s c t arc* 

[0 0 4 4] 

30 [004 5] GUM 1 ] 44Kttffltt, ±13* i 

'EVKfrS&S (10 0) Sffi±^ 7th 1 JV^7 7 
Ygffiia^TA 1 Offl»H«OVX^^S«IC 
Jgfigbfco 90£* (a) CF4 (mol)/02 (mo 
1) =0. 0 0 1 tOJHJSKO^fX^Tx 5. 3 3Pa, 2 
0 0WO*ftT^ *^«\ (b) CF4 (mo 1) / 
Oz (mol) =0. 2 5(DmJ&<DtfX$>T\ 5. 3 3 
Pa, 3 0W^ftTT% gffilCKJStt^ tVX7f> 

^0. 5-2 stress u a«ft eras) £r^/£bfc 0 
40 atKftteft 7 ojgjsRbfc#. «-a«fto ^m*m 1 2 o 

SlC^To SttftOHSSl*. CF 4 (mol) /O2 (m 
o 1) (Dj±^txyf-V^M*g^SiltT»JlBIb 
fco S*^5^mW±Ott«ft«±ia (a) ©*#T*Jg 
/£U KS««5fim*»Oft«fta:^ (b) 
^Kbfco 

[0 0 4 6] ft*ft*»J«bfta. CO2 (mol)/ 
Hz (mol) =0. 0 0 5O$l^^X*T\ S^S 
jSeftl 0 5 0°C. ffifcl 3. 3kPa, Y-f^D$^7 
-4 0 0WO*ftTT\ 6«Wcy7X7X7fV^ 

50 4 0tP^SSbfc o ^e^S*. Sffi^B75rfiWc^«^«c#b 
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Jttis 01 2\C7sk-?£5\C, 1-2. 3<DI5HtC*r£c: 

[0047] £ft, mzntcw^mfom^mfflLm^n 

01 3 (a) -01 3 (c) 01 3 (a) 10 

(Dm^WLfoUteT hit#2. 3T*, 013 (b) 

OS^»m3n±7X-^ Mttf-l . 4T% 013 (c) 
OS?SfcffiSPt±7'X^ hJttf 1 £ StiT^So 

[004 8] cussed 2 ] *soft0!itt, ±mm 2 uss^ 

fr£ft£ (1 0 0) a«±lc, 7thVV^77^I 
ICcfcoTA 1 «O^X*»*JB«Lft 0 C F 

4 (m o 1 ) /Oz (m o 1 ) = 0 . 0 0 1 OffijSO^fX 
5. 3 3 P a. 2 0 0 WO^feffPSSJCS^Stt'f 

BBrSAlKiAoT^U ftttf*lcBSRl 0 0%<0 

«SHLT3aK»*K< Lfto 
[0 0 4 9] #6nft«?ttffi»OSl(aK»OK«»?J» 

014 (a) XtfBl 4 (b) ^*To 01 4 
(a) t±fi«*OH«a3f*T. 014 (b) l±iStt4S 

jB«-r s t * * ft . 
[0050] i%tt09 3 ] **w 2 £ n« 

bSoffirH^ttyp^&fts (1 0 0) S*£± 

7*h';yy77^gifcj;-3tA lBovx^as 

SrJ&KLfto CF4 (mol)/02 (mol) = 

0. 0 0 1 <Dfflj£<DJSZ.*T\ 5. 33 Pa, 2 0 0W 

u era© ***bft. mm<D&vifc 40 
«9Bj«snft»»w^©ttW*A 1 ti^m^u 

&RmcWm 1 0 0 %©Rj&tt>f *yxyfy^M 

Lfto ^£>&, CO2 (mol) /H2 (mol) =0. 

0 5©aj5g05ffX*Ts SffitaS^) 1 0 8 0"€. JE^3 1 
3. 3kPa, Y^^D^7-4 0 0W^ftTT\ 

[00 5 1 ] »&nft«?ttffli^0BWt^**x 0 

1 5 (a) -0 1 5 (c) IC^kTo 01 5 (a) li N ft 
^ffia5^^*rSI^^*T^!9, 015 (b) so 
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a, w?i&m&<D^&o{&fe&<Dmffi&3znT\ mi 
5 (c) se«isi5oiBflS*oHaa^*T*feSo 01 

5 (c) <D^*fr6»fr**5fc:, SlSKWOjfeJfttt** 
fc«<StlT^ft. 

[0 0 5 2] QfeWM 4 ] ±121(1 3 ^fittg 

*>Ffr64* (100) a«±ic N 7*f'jv^77 

F4 (mol) /Oz (mol) -0. 0 0 

X*T% 5. 3 3Pa, 2 0 0 W<D&#T*g«££jStt 

^^yx^y^o. ftttf* (Rtt) * 

BdZLfCo A r (mol) /Oz (mol) =1 

<D|§/£<0 2TX * -cettf* £X -y ^ 1/ 91tm hfctC 3, 
016 (a) OB«W?*^»'r« : FttHl«*»«Ci: 

[0 0 5 3] £ft, A r (mol) /Oz (mol) = 
1 Offl^EflDX^^V^XtC^T. A r 1 0 0%<Oi3 
^te±oT8S5f«cxy^vy«SIILftfcC*^ 01 6 

(b) oK^^Kfc^-rm^ttaapsrfiscfcw-e* 

ft 0 A r-&#apOB^x^ 

*V^#*lC*oT»J*Sftfe«^tta«tt* 01 6 
(a) <tt)feS6Sia505feflS^<^nTl/>fto i£k Ar 
(mol) /O2 (mol) =1 <0»X7fy^ 
X^JBLftS^fe. X7fy^PI^I<t5Cfc 
T% A r 1 0 0 %<DX<y f y^x*ffiffi t/ci^J; 
•5 lc^^05fc$&# < ft o ft c 

[0 0 5 4] SUM 5 ] ±IH» 4 

€VF(D (10 0)Ifc (110) Sffi. (Ill) 

as© 3 ^os^tc^n^ * v v v ^ 7 * msic 

ctoTA lS^X^^ffiScLfCo ^C, CF4 (m 
o 1 ) /Oz (mol) = 0 . 001 (DfflricOtfX* 
T\ 5. 3 3Pa, 2 0 0 WO^T^SffitcS/Stt-f 
*yxyfyjf*»U 7X^hM2©8«ft: (R 

S) *Jg«Lft. 
[0 0 5 5] ^V^T, CH 4 (mol) /H2 (mol) 
= 0. 0 4 5, CO2 (mol) /H2 (mol) =0. 
0 0 5<Dmi£(Dj}ZstpT\ SfoUSffi 1 0 5 0°C. &fl 
13. 3kPa, W^D$;W-4 0 0W^ffT 
T% ettf**«i: LT 3 0 Vtis Kife#j*«* 

fto fOSS^ 017 (a) OBBa»^K^^-r<t«5 

ft, *ragp, arfsKaKas^w-rsa^ttaaw 

Jgfigsnfto tt. HI 7 (a) tt, (10 0) Sffi^rffl 

[0 0 5 6] ( 1 1 0 ) &&<Dm$<D1&miZ C C X*± 
^6^ (10 0) S«Tt±> CH 4 (mol)/ 

Hz (mol) =0. 0 8, C O2 (mol) /H2 (m 
ol) =0. 0 0 SOffl^gO^rX^T, StSSS#)9 0 
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0°C. J±tl8. 0 k P a. ^^D$;^7- 3 0 0W<£> 
*ftTT, ft«^i^ LT 6 o»n^ t^y 

*£01 7 (b) &C*VTo 

[0 0 5 7] — ^ (111) S«T*ti. ££tc> CH 
4 (mo 1) /Hz (mo 1) =0. 00 1 5<D&J&<DjJ 
X*T% lifig^lOSO^ JE^/13. 3 k Pa. 

«?*dWO±«!p60*JM&Bl 7 (c) fcaVTo 

[0 0 5 8] X^^V^XtCB2H6/H2= 1 

[0 0 5 9] JKJk *5SWf5lc«J;^T4?tifc^% 
»«~» 4 IttttBJft ttffl*f teov^T 

i s scitfT?*, m^ams^ps-r^ 

[0 0 6 0] 

y^o^iSt 5 c t lc J; o tffiloffilc t S <: ^ 

[0061] sfc, *^ic«§i©f?»HJi?ol 



s<i tfcj;-pTmaofiitc-rsctA^T'^sfci6x tie* 

[01] 01 (a) -01 (e) It, *Mt:^Sf? 

So 

[0 2] HI (e) fcgVr*?ttffl»©ifc*:BT»*S. 

10 [03] mi mffimm<Dm?mmm¥<D&Bm*tt? 0 
[04] 03 (b) fcj*-r«?tta»©»fca5©«H 
mi*^0T*$.5o 

[05] 04 icm-rm^WLiam^ictiv- fwbr.V7 
/-Kim m^mmm ttwottnrcn?^^ x 

[0 6] m^^mmicmmmRxscoY-hmm^mm 

ITMI Sg^^r^Lfc®?^WX^-r0T-fc 

20 So 

[07] 07 (a) -07 (f) xmucmzn? 

s. 

[08] 07 (f) fc^-rm : ?sst(±ia5offi*0T*feSo 

[09] 09 (a) -09 (d) It, *^Wlc^5S^ 

So 

[010] 010 (a) —01 0 (e) ti. 

30 tr$>S 0 

[01 1] 01 0 (e) tejS^^»fflSS©ifc*:Br-e& 

So 

[012] mmm i ©e«*atf«?ftaj»o^ts**^ 
-r^-e&So 

[01 3] 01 3 (a) -01 3 (c) it, f©S#!ll T' 
[01 4] 01 4 (a) M01 4 (b) li, HS£f!l2 

xm z ntzw^m. \m=? <ommmnxt> s . 

[01 5] 01 5 (a) —01 5 (c) It, MMM 3 X 

40 nznrzm?Mitom?<Dm i Bm^Mx3z>Zo 

[01 6] 01 6 (a) RXSmi 6 (b) It. §HSS#!l4 
[01 7] 01 7 (a) —01 7 (c) It, jfe&M 5 T* 

[0i8] sa5osf«#i5i©«^aig? *^-r^«0 

T'£>S 0 

[019] flatotf^sy K^efi©*?^*?*^*- 

*HS0T?;&S. 
[ft-^tDSiBJi] 

so 2 2 1 -»« (WWyFi 
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5 0, 5 
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